Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.002 Å; R factor = 0.033; wR factor = 0.087; data-to-parameter ratio = 25.8.
The crystal structure of the title compound, C 12 H 11 NS, features parallel chains of alternating N-HÁ Á ÁS hydrogenbonded mirror-image conformers along [101] . The molecular conformation is that of an envelope, with all of the framework atoms except one close to a mean plane (rms deviation 0.054 Å ); one C atom of the cyclohexenethione ring forms the envelope flap, which makes a dihedral angle of 48.6 (1) with the rest of the molecule. There is a -* interaction between pairs of enantiomers in adjacent chains; the distance between parallel planes is 3.466 (1) Å . Rodriguez et al. (1989) . Hü ckel calculations were performed using Chem3DPro (Cambridgesoft, 2009 Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Symmetry code: (i) x À 1 2 ; Ày þ 1 2 ; z þ 1 2 .
Data collection: COLLECT (Nonius, 2000) ; cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO (Otwinowski & Minor, 1997) and SCALEPACK; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . The title compound (1, Fig.1 ) is the sulfur analog of substituted carbazole 1,2,3-trihydrocarbazol-4(9H)-one (2) (Rodriguez et al., 1989) . Both 1 and 2 show the same molecular conformation (envelope, with flap angles 48.6 (1)° for 1 and 48.2 (1)°f or 2) and similar H-bonded chains (Table 1) In 1, all H-bonded chains are parallel, extending along the [101] crystallographic direction, and adjacent chains 5.583 (1) Å apart are arranged in corrugated sheets parallel to the (010) crystallographic plane ( Fig. 22) ). The mean planes of adjacent sheets are 5.099 (1) Å apart, but enantiomers in adjacent sheets have parallel π-nodal planes and are only 3.466 (1) Å apart, indicative of a π-π* interaction. Extended Hückel calculations (Chem3DPro, Cambridgesoft, 2009) suggest that the π-HOMO and π*-LUMO orbitals in 1 are larger and closer in energy than those in 2. This may explain why molecules of 2
show no π-type interaction and are thus packed in a different pattern: H-bonded chains 5.359 (1) Å apart extend along the [011] and [011] directions in alternating sheets, so adjacent sheets are rotated by 76.5 (1)°. The distance between adjacent sheets is 4.979 (1) Å and the only interactions between them are C-H···C van der Waals and C-H···O contacts.
Experimental
A solution of 1,2-dihydrocarbazol-4(3H)-one (5.4 mmol) in anhydrous 1,2-dimethoxyethane (30 ml) was stirred at room temperature for 15 min. Upon dissolution, the solution was chilled in an ice-water bath. Lawesson reagent, 2,4-bis(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane 2,4-disulfide, (2.9 mmol) was added to the vigorously stirred cold solution. The resulting mixture was stirred for 5 min and then allowed to warm to room temperature. After stirring for an additional 10 min, the white suspension dissolved, and the reaction mixture turned deep orange. The reaction mixture was poured into 150 ml of chilled water and the orange suspension was extracted with CHCl 3 (3 x 80 ml). Evaporation under reduced pressure left a deep orange residue, which was purified on a silica column (100 g). The orange band was eluted with ethyl acetate.
Evaporation of the solvent in vacuo gave the title compound as a yellow powder (92%). Recrystallization from dichloromethane yielded yellow needles, m.p. 173-175°C.
Refinement
All H atoms were placed in calculated positions, guided by difference maps, with C-H bond distances 0.95-0.99 Å, N-H 0.88 Å, U iso =1.2U eq , and thereafter refined as riding. Fig. 1. View of 1 (50% probability displacement ellipsoids) . 
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.73572 (3) 0.09251 (2) 0.17793 (3) 0.01632 (8) N9 0.40190 (10) 0.23264 (7) 0.49231 (9) 0.01459 (16) (8) C7-C8-C13 117.08 (10) C1-C2-H2A 109.5 C7-C8-H8 121.5 C3-C2-H2A 109.5 C13-C8-H8 121.5 C1-C2-H2B 109.5 N9-C10-C11 109.79 (9) C3-C2-H2B 109.5 N9-C10-C1 124.55 (9) H2A-C2-H2B 108 C11-C10-C1 125.66 (9) C4-C3-C2 113.85 (8) C10-C11-C4 120.68 (9) C4-C3-H3A 108.8 C10-C11-C12 106.34 (8) C2-C3-H3A 108.8 C4-C11-C12 132.83 (9) C4-C3-H3B 108.8 C5-C12-C13 118.80 (9) C2-C3-H3B 108.8 C5-C12-C11 135.05 (9) H3A-C3-H3B 107.7 C13-C12-C11 106.14 (8) 
